






¿EHU FRPSDUHG ZLWK WKDW RI LQVROXEOH ¿EHU DQG WKH
ODFNRIDJUHHPHQWRQWKHDGHTXDWHPHWKRGVEHFDXVH













¿EHU >/6)@ GLHW  LQ WKHPHGLXP VROXEOH¿EHU
>06)@GLHWDQGLQWKHKLJKVROXEOH¿EHU>+6)@
GLHW 7KH\ ZHUH REWDLQHG E\ UHSODFLQJ KDOI RI WKH
GHK\GUDWHGDOIDOIDLQWKH06)GLHWZLWKDPL[WXUHRI
EHHWDQGDSSOHSXOS +6)GLHWRUZLWKDPL[RIRDW
KXOOV DQG VR\EHDQ SURWHLQ /6) GLHW 7KLUW\ UDEELWV
ZLWKLOHDO7FDQQXODVZHUHXVHGWRGHWHUPLQHLOHDODQG
IHFDOGLJHVWLELOLW\&HFDOGLJHVWLELOLW\ZDVGHWHUPLQHG
E\ GLIIHUHQFH EHWZHHQ IHFDO DQG LOHDO GLJHVWLELOLW\
,QVROXEOH¿EHUZDVPHDVXUHGDV1')LQVROXEOHGLHWDU\
¿EHU,')DQGLQYLWURLQVROXEOH¿EHUZKHUHDVVRO-

















PHWKRG UHVXOWLQJ LQ D KLJKHU IHFDO GLJHVWLELOLW\ IRU
UDEELWVIHGWKH+6)GLHWFRPSDUHGZLWKWKH06)DQG
/6)GLHWJURXSVP)HFDOGLJHVWLELOLW\RI1')
ZDVKLJKHU FRPSDUHGZLWK ,')RU LQ YLWUR LQVROXEOH





7KH ORZHVW FHFDO DQG IHFDO VROXEOH¿EHUGLJHVWLELOLW\
ZDVPHDVXUHGXVLQJ7')±1')P,QFRQFOX-
VLRQDFRUUHFWLRQIRULQWHVWLQDOPXFLQLVQHFHVVDU\IRU
LOHDO7')DQG VROXEOH¿EHU GLJHVWLELOLW\ZKHUHDV WKH
VHOHFWLRQRI WKH¿EHUPHWKRGKDV DPLQRU UHOHYDQFH
The inclusion of sugar beet and apple pulp increased 
WKHDPRXQWRI7')IHUPHQWHGLQWKHVPDOOLQWHVWLQH
.H\ZRUGVGLJHVWLELOLW\LQVROXEOHGLHWDU\¿EHULQWHVWLQDOPXFLQUDEELWVROXEOHGLHWDU\¿EHU



















be related to the improvement of gut barrier function in 
the small intestine and the fermentability of this fraction 
DORQJWKHGLJHVWLYHWUDFW7URFLQRHWDO7KHUHIRUH
the determination of the ileal and cecal digestibility of 
VROXEOH ¿EHU ZRXOG EH RI LQWHUHVW )XUWKHUPRUH WKH
QXWULWLRQDOPHDQLQJ RI HDFKPHWKRG IRU VROXEOH ¿EHU
GHWHUPLQDWLRQPLJKWEHGLIIHUHQWDQGZRUWK\RIEHLQJ





ence of endogenous carbohydrates in ileal digesta that 
ZRXOGEHUHFRYHUHGLQ7')DQDO\VLV$EDGHWDO
reported that intestinal mucins are partially retained in 
WKH7')UHVLGXHOHDGLQJWRDQRYHUHVWLPDWLRQRILOHDO
7')FRQWHQWDQGSURSRVHGDVLPSOHFRUUHFWLRQ















formulated by replacing half of the dehydrated alfalfa 
XVHGLQWKH06)GLHWE\DPL[WXUHRIEHHWDQGDSSOHSXOS
+6)GLHWRUE\DFRPELQDWLRQRIRDWKXOOVDQG




LQJ WR WKH QXWULHQW UHTXLUHPHQWV RI EUHHGLQJ GRHV GH
%ODV DQG0DWHRV 7KH\ DOVRKDG VLPLODU OHYHOV
RIVWDUFKDQG&3DQG7')ZKLFKUDQJHGIURPWR
'0 7DEOH $GGLWLRQDOO\ WKH\ FRQWDLQHG UR-
EHQLGLQHK\GURFKORULGH&\FRVWDW=RHWLV3DULV)UDQFH
DQG RI DOIDOIDPHDO ODEHOHGZLWK<E22 as indi-JHVWLEOHPDUNHU8GpQHWDO
$QLPDOVDQG+RXVLQJ
7KLUW\ 1HZ =HDODQG :KLWH î &DOLIRUQLDQ UDEELW
GRHVZHLJKLQJJZHUHVXUJLFDOO\¿WWHGZLWK
DJODVV7FDQQXODDWWKHLOHXPWRFPEHIRUHWKH
LOHRFHFRFROLF MXQFWLRQ DFFRUGLQJ WR WKHSURFHGXUHGH-
VFULEHGE\*LGHQQHHWDODQGLQFRPSOLDQFHZLWK
the Spanish guidelines for the care and use of animals 










&E\KHDWLQJ DQG FRROLQJ V\VWHPV FRPELQHGZLWK
FRQWLQXRXVIRUFHGYHQWLODWLRQ
([SHULPHQWDO3URFHGXUH
$QLPDOV ZHUH UDQGRPO\ DOORWWHG WR HDFK H[SHUL-
PHQWDOGLHW UDEELWVGLHW$IWHUGRIDGDSWDWLRQ
SHULRG WR WKHGLHWV WKH IHHG LQWDNHZDV UHFRUGHG DQG
WKHZKROHIHFDOH[FUHWLRQZDVFROOHFWHGIRUFRQVHFX-




K WR DYRLG WKH HIIHFW RI WKH VRIW IHFHV H[FUHWLRQ
SHULRGRQWKHSURWHLQLOHDOÀRZ0HULQRDQG&DUDEDxR
 )HFDO DQG LOHDO VDPSOHVZHUH VWRUHG DW ±&
IUR]HQGULHGDQGJURXQGWRPPIRUIXUWKHUDQDO\VLV




























IHFDO DQG LOHDO GLJHVWLELOLW\&HFDO GLJHVWLELOLW\ RIPX-
FLQVZDVGHWHUPLQHG IRUHDFK UDEELWDV WKHGLIIHUHQFH
EHWZHHQPXFLQLOHDOÀRZDQGPXFLQIHFDOH[FUHWLRQ
$QDO\WLFDO0HWKRGV







 DQG D WKHUPRVWDEOH DP\ODVH ZLWKRXW DQ\ VRGL-
XPVXO¿WHZDVDGGHG,WZDVFRUUHFWHGIRU LWVRZQDVK
DQGSURWHLQDVLQGLFDWHGIRU,')'LHWDU\$')DQG$'/






YLWUR LQVROXEOH ¿EHU RU 7')±1') *URVV HQHUJ\ZDV














'HK\GUDWHGDOIDOID   
2DWKXOOV  ± ±
Beet pulp ±  
Apple pulp ± ± 
Soybean meal concentrate  ± ±
%RLOHGZKHDW   
:KHDWEUDQ   
6XQÀRZHUPHDO   
Soybean meal   
6XQÀRZHUKXOOV   
Lard   
'HK\GUDWHGDOIDOIDPRUGDQFHGZLWK<E   
LO\VLQH+&/   
DL-methionine   
L-threonine   
Sodium chloride   
&DOFLXPR[LGH  ± 
0LQHUDOYLWDPLQSUHPL[   
$QDO\]HGFKHPLFDOFRPSRVLWLRQ'0
'0   
Ash   
&3   
&37')2   
&3,')   
&31')   
&3LQYLWURLQVROXEOH¿EHU   
(WKHUH[WUDFW   
Starch   
7')   
,QVROXEOH¿EHU
,')   
1')   
,QYLWURLQVROXEOH¿EHU   
$')RP6   
$'/RP7   
6ROXEOH¿EHU
7')±,')   
7')±1')   
7')±LQYLWURLQVROXEOH¿EHU   
*(0-NJ'0   
&DOFXODWHGFKHPLFDOFRPSRVLWLRQ'0
Lysine   
Methionine   


























LQ WULSOLFDWH DQG LOHDOGLJHVWDDQG IHFHVZHUHDQDO\]HG
LQGXSOLFDWH2QHJUDPRILOHDOFRQWHQWDQGJRIIHFHV













results obtained for apparent ileal and cecal digestibility 












VLWHRI IHUPHQWDWLRQ WKHPHWKRG WKHPXFLQFRUUHFWLRQ
DQGWKHLULQWHUDFWLRQV7RFRPSDUHWKHLQVROXEOHZLWKWKH












7KH UHVXOWV REWDLQHG IRU IHFDO GLJHVWLELOLW\ ZHUH
DQDO\]HG XVLQJ DPL[HGPRGHO FRQVLGHULQJ WKH VROX-






























'0 DQG20ZDV GLJHVWHG DQG DOPRVW DOO RI WKH IH-
FDO GLJHVWLEOH VWDUFK P   ZDV GLJHVWHG
+RZHYHUIHFDO'020DQG*(GLJHVWLELOLW\RIUDE-
ELWV IHG WKH+6)GLHWZHUH KLJKHU WKDQ WKRVH RI
UDEELWVIHGWKHRWKHUGLHWVP












5DEELWV IHG WKH/6)GLHW VKRZHG DQ LOHDO&3GL-
JHVWLELOLW\KLJKHU WKDQ UDEELWV IHG WKHRWKHUGL-
HWV  YV P   7DEOH  7KHVH YDO-
XHVLQFUHDVHGE\SHUFHQWDJHXQLWVZKHQWKH\ZHUH
FRUUHFWHG IRU WKH LOHDOPXFLQ&3  YV P = 
1RGLIIHUHQFHZDV IRXQG LQ FHFDO&3GLJHVW-
LELOLW\DPRQJUDEELWVIHGWKHWKUHHH[SHULPHQWDOGLHWV





















LQFUHPHQW RI GLHWDU\ VROXEOH ¿EHU FRQWHQW UDLVHG WKH
SURSRUWLRQ RIPXFLQ FRUUHFWHG7') IHUPHQWHG LQ WKH
LOHXPIURPWRIRUWKH/6)WRWKH+6)GLHWVUH-
VSHFWLYHO\P$FFRUGLQJO\UDEELWVIHGWKH+6)




















,WHP '0 20 Starch *(
,OHDOGLJHVWLELOLW\
/RZVROXEOH¿EHU    ±
0HGLXPVROXEOH¿EHU    ±
+LJKVROXEOH¿EHU    ±
&HFDOGLJHVWLELOLW\
/RZVROXEOH¿EHU    ±
0HGLXPVROXEOH¿EHU    ±
+LJKVROXEOH¿EHU    ±
SEM ±
7\SHRI¿EHUGLHW    ±
Site of digestion    ±
7\SHRI¿EHUîVLWHRIGLJHVWLRQ    ±
P-value
7\SHRI¿EHUGLHW    ±
Site of digestion    ±
7\SHRI¿EHUîVLWHRIGLJHVWLRQ    ±
)HFDOGLJHVWLELOLW\
/RZVROXEOH¿EHU b b  b
0HGLXPVROXEOH¿EHU b b  b
+LJKVROXEOH¿EHU a a  a
SEM    
P-value











P-value/RZVROXEOH Medium soluble High soluble
,OHDOFUXGHPXFLQ
J'0NJGU\LOHDOGLJHVWD c b a  
J'0G b b a  
JNJRI'0, c b a  
&3LOHDOPXFLQ     
Fecal crude mucin
J'0NJRIGU\IHFDOGLJHVWD b a a  
J'0G     
JNJRI'0, b a ab  
&3IHFDOPXFLQ2    ± ±









RFFXUUHGEHIRUH WKH FHFXP&RQVHTXHQWO\ WKH IHFDOGL-
JHVWLELOLW\RILQVROXEOH¿EHUZDVJUHDWHUIRUUDEELWVIHG
the HSF diet than for those fed the MSF and LSF diets 













The rabbits fed the HSF diet had a greater ileal 
GLJHVWLELOLW\RI VROXEOH¿EHU WKDQ WKRVH IHG WKH06)
DQG/6)GLHWVYVUHVSHFWLYHO\P
7DEOH,WZDVXQLWVJUHDWHUZKHQLWZDVFRU-
rected using the ileal mucin content than the uncor-
UHFWHGYDOXHYVP:KHQWKHLOHDO
VROXEOH¿EHUGLJHVWLELOLW\ZDVQRWFRUUHFWHGIRUPXFLQ




bits fed the LSF and MSF diets after its correction for 
PXFLQFRQWHQW DQGZKHUHDV LW VKRZHG
DKLJKHUYDOXH IRU WKRVHRI+6)GLHWJURXS 
2QFH FRUUHFWHG IRU PXFLQ FRQWHQW WKH LOHDO GLJHVW-
LELOLW\RIVROXEOH¿EHUIRUHDFKGLHWJURXSZDVQRWDI-
IHFWHGE\WKH¿EHUPHWKRGRORJ\XVHG,OHDOGLJHVWLELO-
7DEOH  (IIHFW RI W\SH RI ¿EHU ORZ VROXEOH ¿EHU
>/6)@PHGLXPVROXEOH¿EHU>06)@RUKLJKVROXEOH
¿EHU>+6)@GLHWPXFLQFRUUHFWLRQDQGVLWHRIGLJHV-




1R <HV 1R <HV
,OHDOGLJHVWLELOLW\
LSF a a b b
MSF b b b b
HSF b b a a
Average    
&HFDOGLJHVWLELOLW\
LSF    
MSF    
HSF    




Fiber method ± ±
7\SHRI¿EHUîVLWHRIGLJHVWLRQ  
Mucin correction × site of digestion  
P-value
7\SHRI¿EHUGLHW  
Mucin correction  
Site of digestion  
7\SHRI¿EHUîVLWHRIGLJHVWLRQ  
Mucin correction × site of digestion  
)HFDOGLJHVWLELOLW\
LSF a a c b
MSF b b b b
HSF ab ab a a
Average    
SEM
7\SHRI¿EHUGLHW  






































Mucin correction 1R <HV 1R <HV 1R <HV
,OHDOGLJHVWLELOLW\
LSF b b b ±b b b b b b
MSF ab ab b ±b b ±b b b b
HSF a a a a a a a a a
Average         
&HFDOGLJHVWLELOLW\
LSF    a a a a a a
MSF    a a a a a a
HSF    b b b b b b




Fiber method  
7\SHRI¿EHUîVLWHRIIHUPHQWDWLRQ  
Mucin correction × site of fermentation ± 
Fiber method × site of fermentation  
P-value
7\SHRI¿EHUGLHW  
Mucin correction ± 
Fiber method  
Site of digestion  
7\SHRI¿EHUîVLWHRIIHUPHQWDWLRQ  
Mucin correction × site of digestion ± 
Fiber method × site of fermentation  
)HFDOGLJHVWLELOLW\
LSF b b b   b b b b
MSF b b b   a a ab ab
HSF a a a   a a a a
Average B B A      
SEM2
7\SHRI¿EHUGLHW  
Mucin correction ± 





Mucin correction ± 











LW\RI VROXEOH¿EHU FRUUHFWHG IRUPXFLQZDVKLJKHU














ileal and fecal mucin content decreased cecal soluble 
¿EHUGLJHVWLELOLW\E\XQLWVFRPSDUHGZLWK WKH
XQFRUUHFWHGYDOXHP7KLVHIIHFWZDVRSSRVLWH
to that recorded in the ileum and led to an interaction 
PXFLQ FRUUHFWLRQ î VLWH RI IHUPHQWDWLRQ P  
2QFHFRUUHFWHG IRU LOHDODQG IHFDOPXFLQFRQWHQWGL-
JHVWLELOLW\ RI VROXEOH ¿EHU LQ WKH FHFXPZDV KLJKHU
WKDQLQWKHLOHXPYVP+RZHYHU
it depended on the type of diet because the increment 
RIGLHWDU\VROXEOH¿EHUFRQWHQWUDLVHGWKHSURSRUWLRQ
RIVROXEOH¿EHUIHUPHQWHGLQWKHLOHXPIURPWR





















ZLWK WKH +6) GLHW JURXS EXW IRU 7')±,') UDEELWV
IHG/6)DQG+6)GLHWVVKRZHGVLPLODUYDOXHV2QFH
FRUUHFWHG IRU IHFDOPXFLQ FRQWHQW IHFDO GLJHVWLELOLW\
RI VROXEOH ¿EHU LQFUHDVHG E\ XQLWV P  
7KHDPRXQWVRIIHUPHQWHG7')±1')7')±,')DQG
7')±LQ YLWUR LQVROXEOH ¿EHU LQ WKH ZKROH GLJHVWLYH
WUDFWZHUHKLJKO\FRUUHODWHGrP7KLV
FRUUHODWLRQUHPDLQHGKLJKEHWZHHQWKHDPRXQWRIIHU-
PHQWHG7')±1')DQG7')±,') LQERWK WKH LOHXP
DQG FHFXP r  P +RZHYHU WKH FRU-
UHODWLRQ DPRQJ WKH DPRXQW RI IHUPHQWHG7')LQ YL-
WURLQVROXEOH¿EHUDQG7')1')RU7'),')LQWKH
LOHXPGHFUHDVHG IURP WR P   RU
HYHQ GLVDSSHDUHG LQ WKH FHFXP$OO WKH LQWHUDFWLRQV
QRWPHQWLRQHGZHUHQRWVLJQL¿FDQW
5DEELWV IHG WKH/6)GLHW VKRZHG WKH ORZHVW LOHDO
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7KH LGHQWL¿FDWLRQRI WKHVLWHRI IHUPHQWDWLRQRIVRO-











































































































ZLWKHWKDQRO7KLV UHVXOWPD\EHH[SODLQHGE\ WKH IDFW
that some bacteria possesses polysaccharide depolymer-
DVHVEXWQRWJO\FRVLGHK\GURODVHVQHFHVVDU\ IRUXWLOL]D-
WLRQRI WKH[\ORROLJRVDFFKDULGHVRUROLJRJDODFWXURQLGHV




















KLJKHU WKDQ LQ WKH LOHXP 0DURXQHN HW DO  DQG
the longer mean retention time in the cecum and colon 
DURXQGK*LGHQQHHWDO7KHPRVWLPSRUWDQW
FHFDO¿EURO\WLFDFWLYLW\IRXQGLQUDEELWVIHGDOIDOIDDQG















tion of hemicelluloses in the feces than in the ingredients 

















differences obtained for fecal soluble digestibility among 
diet groups due to the method used did not change the 
GLIIHUHQFHVEHWZHHQWKHH[WUHPHGLHWVEXWLWZRXOGVXJ-





This correlation remained high in the ileum and cecum 
ZKHQWKHVROXEOH¿EHUIHUPHQWHGZDVFDOFXODWHGDV1')
DQG ,')EXW WKLV FRUUHODWLRQGHFUHDVHG IRU WKH VROXEOH
¿EHU IHUPHQWHG LQ WKH LOHXPDQGFHFXPZKHQ LQYLWUR
LQVROXEOH¿EHUZDVXVHG7KLVUHVXOWPD\EHUHODWHGWRWKH
GLIIHUHQW UHFRYHU\ RI VROXELOL]HG SDUWLDO RU WRWDO SRO\-
VDFFKDULGHVE\WKHLQVROXEOH¿EHUPHWKRGV$FFRUGLQJO\
WKHQXWULWLRQDOPHDQLQJRIWKHGLIIHUHQWPHWKRGRORJLHV














mucins fermented in the cecum of rabbits fed the HSF 
GLHWUHSUHVHQWHGDURXQGRIWKHDPRXQWRIVROXEOH
¿EHUIHUPHQWHGYVJGZKHUHDVWKLVSURSRUWLRQ














increasing proportions of both the insoluble and soluble 
¿EHUIUDFWLRQVIHUPHQWHGVROXELOL]HGLQWKHLOHXP
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